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Abstract of KR 2002001 8971 (A) 

PURPOSE: Provided are mimetic peptides for epitope of apolipoprotein b-100, their concatemers and 
modified peptides, and a vaccine composition comprising them. The vaccine composition is used for 
the treatment of obesity. CONSTITUTION: The mimetic peptides for epitope of apolipoprotein B-100 
are represented by the SEQ ID NO:1, SEQ ID NO:2 and SEQ ID NO:3. Their concatemers consist of 
1-15, preferably 4 mimetic peptides. The vaccine composition for the treatment of obesity contains 
them and is formulated into an intradermal injection. Their manufacturing method comprises the steps 
of: inserting DNA coding mimetic peptides for epitope of apolipoprotein b-100, their concatemers and 
modified peptides, into a vector; transforming a strain with the vector then culturing it; and separating 
mimetic peptides for epitope of apolipoprotein b-100, their concatemers and modified peptides from 
the culture. 
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S7| £h^A| A dS§ 592 4d3olH|-S 3- 1001 

3?l 2h^A| 592 dSohEhE 3- 1001 

A4#sy A |7hs^*j ±4 E.299- 10 



AH 



cHtl-EJ^(KR) 



(54) ohixigaig ul- 100°I (HMSiofl zm 55 ™e[o\^.,n.m°\ E±H€ £fe ES*l|2h o|Sft 

i= HHA| ^AHS 



e S-ge UIEJ-S aj^J Sj^SAH, MC|- #A||SMIfe, ol-iXlB-^S b|- 100(Apolipoprotein B- 

100) Hi Ojl|Mi( epitope) ofl Ojtr S^Olc., ^ S oj ojijjg. nl HgSj^jg g r o Sfe u| n h g hka] 5 AHg0ij 

£ 10 

SAilA-i 

£ 1a LHX| £ 1dfe & HgS>| JE5ESS^O| = Aft «|Ej°| ^£ Si L^y 5o Si c 1afe E |cj ?W|eo| 

£ 1bfe LB o| £ 1c i=. BL ?lHm°\ =?-$., S. 1dfe BtS«|El pBX4°I ^2ES U^yj 5o|Cf. 
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£ 2fe a2EBEfO|JE £E*|EH pBX1 SJ pBX4°j L r Efy 50ICK 

£ 3S LB o| o, & SB |oFaao^FO|£ g £7|<yS(PAGE) 34* L+EW 20|C r . 

S. 4fe *^D|= pBlue- BLOfl BL ? r Al|m DNA« ^-^J^7l flff PAGE 34* UEf.y 5!0|c|-. 

£ 5fe »£^D|c pBX1 SJ pBX3<HW #<&n DNA°| ?HI4= Si &1?S ^f£Jfi PAGE a^rS L r Efy 3Jo|Ch 

£ e& PBi 4 a^o|co| §s« a& ai^s ssu a^s u^y 2oic r . 

£ 7& SXlIB PBI 4 gE^|c S *!-ojsi-7| °|£h ^cig EC ||±J -HiH|0|J=(SDS)- PAGE a^S Lf- EhtU 20|Ch 

£ 8e s*m pbi 4 h^oi=£| PBi 4 ss4fii sreie ifg a^s L^y 2oic r . 

£ 9fe o r ^t>W PBi 4 ?SE|-o| = ofl cn*n ggg §xfla| Lhg s^e°-1^S u J(ELiSA)°i a^S M^y 

£ 10& n^<HW pbi 4 "Atisl nm S7[ i4^y nai.= o|r;K 

s 11a aj nbfe ai*w¥ timsrasi ^ pbi 4 m& o^<hi °m of^^ssi *ns«Sr» 

5. I2fc pbi 4 ^Ah7h D^£j fi g X |g fesoii d|*! gss si-eJS a4o|cK 




£ ^SS Uiei H -ijtJ £-!s!gcH| sj-tl- 5°^-Ai MO- #A||tMfe, o)-£.x|E!-^S U|- 100(Apolipoprotein B- 1 

00) °J «H|I|S = ( epitope) o)| Ojff £5 E|ErO| = , nfeo) oj7j^| aj fi^tfe U|Eh§ x|£g H -!j£J ZEggOfl 

cm SOW. 



«S A|U£ SBI|AE||#( cholesterol), e E[SE|A||E|J=(TG), *E| x|#tf (free fatty acid), °Jx|S( phospholipid) 

SttSrfc AlB^H g<HM LDL(Iow density lipoprotein) S ^ MSh3BWa|=2|- ^5l[^E»o.| gfirg ErirSrjl 
fclfeGl, tfftitM ttrff ^£5f SSr ±g AS! 0fl S|S||AH LDL- SB)|AE||s ^AMgfe =QHg 

Si-, ^gOHaSr, ^a^i SSj SrArSOl 3§tU SW. CCrBrA-i, 0|# SHgeW ?l& U-asl trLr^, LDL- g5l|AE|| 
SSj ^^7[ flfh oj^ 2r SSSSI 4S« %o\7\ m m-s\ £!SE|H SICK 



X|S cHAj-fij- -goj^2.| pjAl-oj LDL- aBj|^E||»a cH^jA-jj £.{ macrophage) S| IT^S S8H HDL(high de 

nsity lipoprotein) 2| SeHS #££U, LHHW 0|# AH#g^7HLf ggAfoj ^eHS *)B|E|cH UH^£lfe S^.7r U" 
S=iX^ SICK Brown, M. S. and Goldstein, J. L., 1983,Annu. Rev. Biochem.,52: 223- 261). 
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o|.i7;|0^a HI- 1002- 0|EHft LDLSl "SSOlJl, VLDL(very low density lipoprotein), SJSO|H&( 

chylomicron) CH|£ ©qWn 2i°Di, 0|-iX|&a|a U|- 100» §sH LDLO| LDL- 4=g*IM H®Z\7\ HJlgtHl, 

SSofl Sfe tfxpr o|-ix:iea|S HI- 100S £J^tr£^ ^SEWS Oi^AHIitHI OJ-&I- LDL- g5)|^E»o| <2j 0 -j 
y- *r 2i§ 5jO|c|-(Dalum I., et al., 1997,Mol. lmmunol.,34(16- 17): 1113- 20). 5Etr, LDL°| a^cHI ^xH§rfe 
OrixlEr^S HI- 100011 %ms.\ ^£ ^cgSxM ¥*i-£lo-iS g^, ttg x|gj-a SsHii^! xlE^S £|E r oW(iipop 
rotein lipase) 7 r ee b|3BW|E|H5S| 7K=SS||* ^SBft 4= 2i°HS H|°ro| ^£ #S| KlSfrtt S^O] 

j^Ofe Olg^Oi LDL- SED^EJBSI ^x|S ^^21 g^SSrS ^A|?|7| flff 2j?7|- rj r ^S r £771 &£| 

CrSfS" SSS Cfl^°S A|E£|ja ojch CH» fto-j, IS s (Alvingi c.R., et al., 1989,Biochem. Soc. Trans., 17(4) 
: 637- 9; Alving, C.R, et al., 1996.J. Lab. Clin. Med., 127:40- 49; Alving, C.R, et al., 1996,Curr. Top. Mi 
crobiol. Immunol.,210: 181- 6)£ #5l|>iE]|«0| mi SI c|]AK+#ofl °\n &Q5\JL ?J°DH, 3?<fl| n}E r 

SEB-, S^eiSl fiS §oi\ ^B^jsjos 95l|AE)|l-c>|| cm *J-*H7 r £*HSfcil ei©0| M.H£! HI- 2iCr(Wu, IT., and 
Wu, L.L., 1997,Clin. Lab. Med., 17(3) :595- 604, Review). £E2r. o|S& §8 4!S«H|Afe *B|L^e||»o| i 

S^S ^flAl^o^AH ise||AE||Sttg2r S^gtr* #£sFSfecll. SB||ae||#S itm S§t r oi 

0|£r aell^Elll U -HA| a ^cH| o|sn o £ sj |gM(immunoglobin M) E r ojo^. i VLDL, I DL( intermediate 

density lipoprotein) SI LDL^f Slftfe fiJIEU Si©^, o^ti tft^ A r *J* HUteS Al^oWl L r E r L r fe: 

jixltf &|A|-o| s|ff Jlsai^E||#fJS §J geilSShtHI zm m §J H -«tlo| 7 r fe^o| ^|A|£|n °}c[( Bailey, J. 

M., 1994,Science,264:1067- 1068; Palinski, W. et al., 1995,Proc. Natl. Acad. Sci. U. S. A. ,92(3): 821- 5; 
Wu, R. et al., 1999,Hypertension,33( 1) : 53- 9). 

# ttBXrfig- 0rix|B^a u|- 100CHI cflft D|HS= S]E r o|.£7r u|ft« ofltftt 4= SiS* a^trlL, 0| 

ft olSfi- HlE[ *I3.S S£jg« 7H^^o^ fi. a-SS eMWSto. 

UrBUi stSsl ^5Hg o r ±x|0aijS b- 10021 ol|jr|s.=cH| q*r £5 3^o|c, nsal ojiHS 5Efe 7c||S 
gSrfe 5JO|Cr. 

UHO=)o| ^1A^ Dl RhS. 

S O. — 1 i O — I O 

&7\ ¥ tf^si ^5H& o^lB-aflS B- 100°! <H|E|j£=ofl cHfi- as B^-o|e, ns°l ^iHS 5Efe fflSs« allSSr 

S ^SXrftg ArlTSJ oH^igaia U|- 100# eJ^-sFc- HinSSy- S-*l|(MabB23) °l o^1l[£h.S flgS|-7| ^§ r oi 
X|(phage)» 0|«& ^EfO|= E r O|MrHB| M*M9 0|SS^ob|, 0|CEH 9^0| = Se SJ^Sfe ITSa 

S7|(antigenic determinant)^ Hi SiEfo|cgS.A-|, 0|S2j o[n\bz.# M°dm 0|§f r o^ D|SS.= 

lE r o|c( m j notope peptide)* S^tr^Cr. 
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siefoi= Ei-oiM&jBi M^mom trs gg7|o| ^eh» astfe ^-ssi uss^A-i h^i o^ilh ii minor 

coat protein) S ^gtU Slfc DNAOil ^q-fl HHH°| ^e[o\^S g7MSSS ^gjthJl, 0|f $ ofl = (RF) 

DNAtHI SJtr *, ^ CHS-301 a^AN ¥*t?l UK°J« ^ErO|£S ^fU|7lfe ^So|ch ^ 3L&°S, 



o|&m D|£S1 Be^o|^# A^tfo^ a^A(H[Ai £<*£rg# ^£§r<N 34, o|EM §fl§o| 

SeHsj oi-ixigBH^ h|- 1004 o|hs= gE r o|j= ldl# sa|<h| msl- eJ^tshcH oil#cHS ^oi^os 0 |-ix|g^ 

a HI- 100S eJ^SS 8j-eJtr$M(?Jx|*, 1997, PhageO|| itiA|?J Random Peptide LibraryS o|g£l- Apolipop 
rotein A- 14 Apolipoprotein B- 100°] ^fl &#S #*H<HI cHfi «■« 2S7|°| are!, ttgcHSMl OWS ^A r ^ 

fee). 



4* BJSSJ o r sx|Er^S u|- ioos| ofln|M=o|| Olft Si S^ol^fe MH&S. 1, aH-SHs 2 H^ Ai-aas: i 

A|£fe BI^O|= Si O|§o| 0|S 0 -|5J tjsjg ofc smi! 4 £,'4. 

e BfSfil HE r O|£^ rzS-l S7hA|?|7| ^jafo^ ?j£iffi(concatemer)£AH A r gt! 4 <U°Di, a 

i BjBfO|^7f- 2?H 0|-fej-. HH^S^fe 37H LflX| 157H 50| y^^tW, 7FS- Hr^Wfe, A^JBS. 1S iA| 

e g/dMoM #7| Hi S|E|-O|co| - ojiHg- ojsh ai- 7 |o| ^ MjEfOlH oj nv &0 | A-jjg. y?i£! gSf*« £|0|ffC|-. 

se, t* hhbo|/h 4T7i Hi ^e^o|£o| - Bi^r sr o^xie^a hi- iooo-!i ens- ft! cFSM »*w ei 
□iH^ai hoi, a*. ¥7i- aj aw^i *is §» sioiftnt. 

BI^Sl Ct* #7| Hi flE*0| = , n=Li9\ ?jiHS Hfe ^£r«te DNA» «|E|<H| ^^J§fe &^l 

; tf^S a|&l» ^SSrOi SffiAI^J HH«r«tfc B^fl; 4f7| B^lofl^ bH^S A||iS¥E| Hi fl|EK)| = , 

zls°i ej^g afe esm-fe &tjis s&tffe Hi siEfoic, zlssi £ ^ ss*iifii ^li «i 
t* a h ssi be cts ^?4e ^71 oi-ixio-aia m- ioo°l| ofljiis.i.cHi ens Hi he|-oij=, zl=o| ojing g^nm 



^ @£j Hi S^Olc, nft o| oj7j^| afe Hj^^ft ArS^O^ Sfe^PJ gf2j<>ti CT}S^ Bl|t! ^ISS «|i# 4 
x-ji^oi ^j^ofl JJoJa^ a-y oj-suj-E., S^M^Al!, §■*!!, ¥SAl| SJ £I-4£jxfl2|- £!!"&!- 7-IU o|se £| 

-^§|-oi ^|i=j i^S# g-M, AHA)|o|{ sachet) Hfe 7|e|- §7| SeHS) g-^l S°JAl?|fe 3jo| b r &s|^cK oiyfi- 

A^se, ofl§ #oi s^i. eif, ahaiioi, <a^!^xi nm*, ai=j, (hiohsw, ?da sfe sa 

iBrEJ &^Ai «3 ^A|-°h, B3 #o| ^e(|^ ^ o a i cK 



¥ i-S-14 ll-Zfll A|-gg 4 a ^MiAfl( adjuvant activity) Sfe- E| Ai|i(T- cell) oi|E|S = » gJ-fe &^ 

S#, oflS ZhS UrO|E^ aB»*!Bei|S S4 H£ 0^8^; tfj£L|-o|E(bentonite), S^i 

(latex), 0^3. IJ^ SJXK acrylic particles) 2^ tfS MS^ xjS4 SS; ^54 Si 4S^(wate 

r- oil, oil- water) ^§r^, cf&#a-S depot former); jr|E|c|(PPD). #B| o^|y, #B| S4 

a-S T Ai|± 1-^Ail; ^E|0||A(LPS)2|- ITS- B Alls 0|H5!!( mitogen) #°l B Al|± t^A-ll; A|-sy( saponin), B|#5|| 
A|eJ(|ysolecithin), E|| E|y-( retinal) , H A(quil A), B|iS g°| th^W; cH^jAlli ^SrAfl; 5Efe Ote^inulin) , 
x|H£h( zymosan), ?i!H^t!( endotoxin) , 5||UFD|#(ievamisole) , M| h|-hw (C _ parvum ) go| q|oj. 7j^_ M g sh^ 
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alternate pathway complement activators) 7\ A[-gf|! 4= <2iC[. 



S SJgS] S^gofl Ahgtjfe sUffl- £ o||£te, &^nfe°3( aluminium salts), H|NA|oflH<H| 

a sEiHiysftBie, mmsroic^AiitflsoiioiE, =^i!^oij=i!tA|uj!£oflo|j=, g-H, nmui^f ^ioi-aiioi 

^ U J# A r §«KH ^ Sit}. 

t* assi uici am 3ime s^, m\. mi ^ it& gss s§n 4= am, u r 

95|SWte 1M( intradermal) ¥o=|°| #Ho| o|g@ch 

e gfgoj bh^j Ar&si g*. g^ej isi ^oiirs- mou^n 0.1 lhxi 10 ng /kg *m, b r 

S-^ltMlfe 0.5 LfjX| 1.0 ng /kg ^|§°| rto|oj oj C (._ ^^^^ &g a^o| -f^g ^^Sr S3, ¥ 01 3S, 

&^o| ^eii, ^ S □ , ^ § g ^ oiEH &a oi^ # ^eitrol £3H ^ ?J°ni, #7| ^o^ire OH0H& ys^ E 

*r<*j fcltfSl LDL £@2j B- 100 0flE|M=Ol| 3^0=) 5|J^o^fi| sfg gj^sjos ^ffi||(steri 

chindrance)&S.SAH H|&fi| ^fi °Jx^9J o H | U|°rgo| o^|^ *|s l_(-E|-yjc|-. 

l&, tfBsl u 4il oh£x|B«ia b- 100 <H|i|s=o| a5 flEi-olE, nfto| oj^g EEfe 

S eJ-NShO^ ^^f! eiZhSl S.^|7r LDL B- 100 (H|l|Ii(H| atJ-S2.S/>M S^S r ( opsonization) 0^7| 

SrO^ LDLOl a|4|^|a<H| 2J5H tl^l &X|£|«H A-l|7^»| ^ #§ r o^ JlxltiS H^ycK 

S a-go| ffljiM 5^g°| a CW ^B|S.Hte, LDL JBt^Sl O^|0ai|S B- 1002] (H|l|S.= 0fl g Ugfij O^ X |0W| 
S B- 100 0j|3I|S= oj £i S!E^O|£, ZLftoJ ojiljg cc- Hj^x-lll- tj-^los. OJAI^o=| ^^^l 9J^o| %^{\ 7 [ g*h*h 
LDLOl Alii LDL ^S*-I|£r ^0|^o S 5!S ^t r oi ^BI|^E||» Si *5| §2] 

soi m\jloio$ ^# yxisi-o^ my§ sj *is uei-lhck 

OWofAH & ^SS ^A|CH|01| o| 7 ^oi acf ^*H^o S ^gea. &, o|§ SA|ofe g tgf 0^|A|f|-7| flffl- », 
S gfSol oist^s ftS^Jb 5e oI-l-Ick 

< ^A|cH| 1> 

fiE|Jl^SBI|^E|£0| §y o^yi,i 

SS|-rr Ai<aS i^fe #B|jl#Sai£E|s.s ^tH|c £Je||A|AA|-( Genemed Synthesis, Inc.; San Francisco, CA, USA) 
CHI °\5.moi fl-Str^cK SB|JIiTSel|oE|coj 5 , g-g-ofl o|A|- 7 |=. m*ha[?|7| flt r oi, 100 pmol/^ SB|lL^aa|2. 
E|E. 50 (i«ofl 10 mM ATP 10 10 U/|i£ T4 #B|tt gBH°E|c ?|-o|U|0|x(Takara, Qsu, Japan) 3 ^ SJ 10x ?r 
0|ld|0|S 7 |i£ft S HPg M E ]a 7 0 ^ S ^CH 37°CtH|AH 2A|Z.h=oh ^BM 9 JC[. 
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5E.1t, SB|n^aB||OE|c S ah 5. #mm BMiofl 9it S£lJLfr#B||OE[c^ cHyH! (annea , ing)A |7|7| $-\z\oi ?}o\\i\ 
o|s x-iam «E|i^fSE||2.E|HS 10 ^ 80°cow 5ftZJ- ¥ 4l£o| m mm\ MMt\ ^4A[ 

Set. 

< UMot 2> 

«|EH DNA 1 i^, £f-£J*l| DNA 5 T4 DNA ^2*4: ( NEB, Beverly, MA, USA) 1 ^, 10X &± BJ-g &S^i(NE 
B, Beveryly, MA) 1 \ii SJ 2 )U« epjaj-goHg oj- gZLi i 6 ° C oflAH Mi" AH BtgAl^Ch 

< ^A|cH|3> 

otex|B«i|a U|- 1000| DHfr £J2 a^O| = (PB1) ITfcig ^&1(pBX) £] Afli 

emi 1: *s\E\2i an 

Hi B^O|= UreS «|Efe 7|£*!°3. 5jc| ? ^|M2r PB1 HE|-0|J= SEWS iSsMI E|Dj, S r L r °| PB1 
S.fftfe «!Ei(SE r AD|c pBX1)fe E. 1a2r BlcH pQE30 ^EH(Qiagen, Hilden, Germany) °ISal I 5J 

BamHI fl*|ofl SStelSKlL o|£MI jgsfg SE r ^rj|£°lHindlll SJSall *I*I<HI £E 1bfiF S"0| S*[S£o| jtifE! PB1 

PB1 flE|-0| = #£jx r 7r <2i!SS ^£Xr» *& h §fe ^Efe #7| §E r ^D|J= pBX1 °|Sall fl*|ofl, £ 1c£f 

a-oi ah^ aaa 4= &!h* jiers pbi UE r o|c ^sakbl ?wm)*san4xhoi°s * ?n oi# &°j§i- 

EMI 2: PB1 HinCH( monomer) !e(-o|e. ^(pBXI) °| *l|i 

4M<HI 1 5J 2°| S-HtHI CIrEr Afjaji 10 gj «E|H^*e||° E|£#S ff££r ^ EE 1a£r ^£ 

E|D) ?FAi|E# ^|^& 4sSaJI SlBamHlo^ SErSr pQE30 'til&KQiagen, Hilden, Germany)£r 2^5^ #E r AO|^ 
pQE- Leader* AHIitrSM. pQE30 A^gs 0|«SKH Er^SS B^tWISE! S*HS gO|§ r ?HI t ^ E^ 

N . ohgcHI 67H°| -Si^Eig £r7[7 r ^7 r S gTfl 0\B\& ¥?r o r D|HiM-# Sli&SS. §0|7| fl*f<H 

E|Cj ^SSj AH<S£ 2!E||3.7rO|U|0|S ojai ^«jS|( DDDDK |; A^ttiS: 12) £ 5>E^ oLErElSiCh 

EH3, 5E 1b°| LB 13 Si 14)» Xl|iSr7| ?)§H, i|A|0fl 13J- ^£ u o h S°S AH<a«ji 4 L4i7C| 7S| Lj| 7|- 

^l #E|iS!ErO|£« S^ff ^, ejtfsfA|7|jL, z|z| ^M^oj #B|i^SSj|aEic^ o^y^A|^nK o|oUi o-iyns 

g5|JlS!E|-o|c 40 jxgoSI 1U/ji£ T4 DNA 3 n«, 10X *ih BIS g-g^ 5 |xg SJ §^4= 2 j^l- t&^Oi ojl 

a_hgoH # ^ #iIlf 16 " C o1|AH tfAH B.rSA|?i SE|JL^f#5)|HE|c e # ^g^ojCt. 

Bi-gOl 4, £r#oH S 20 o /o SHIOfHaohD r O|c S CHI AH ^7\°^^3L EtBr <a^o^. 52 b pO| SB LTl^Se!|£E| 

^(LB ? r Ai|M)» sreJSr^CKt 3). 

£ 30M, 20 bp EtfcH( ladder) DNA H7| iX|0|JL, Xl[1il& eJaBh*«|0|C|-. QIAEXII S ?|M.(Qiage 

n, Hilden, Germany)* 0|g§|-0^ S£¥E] LB ?W|e* ^Hind III SJSal l°£ SE^rS^K 

^-7|oiM «E r ^O|= pQE- LeaderMHind MlSiSal !©S SB& * ^A|ofl 2£| y 0 ^°S ^7|tHW ^|=£E! L 

B ?rAl|S2r ^2^0^ PB1 Hi S|E r O|c. a]E^» Xflit^Cr. ^|i@ wj E ^ pB X10|E r SStrSioftl 0\zm "^^4 

oil ah iratfe sj^oi^fe pbi, g^oi=s sas^cKE 2 a-s). 

EMI 3: PB1 mole o^iHg wjBjoj x-||3E 
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J£ 1c2| BL ?[M\E.(M°d*iS. 15 SI 16)* *Hit r 7| flsH, 4|A|o| IHr AHUfelJl 4, 5, 8 SJ 9°j H[ 7 r Al 

»E|JL^rSe||£E|c 5 ^ o|Aj- S ^|?U, 4t!m2i «E|i^fS5i|£E|£^ 0-|yiiA|^cK 0|0HAi BH 20]\ 

am i h oi s5infr#aifiE|css aae * 20 % SBio^ao^Fois smah S7is§s r o=i 51 b P a7i°i ssi^ 

Sa|S.E|E(BL ?W|E)S SteJS|-SJ^. QIAEXII 7|S* 0|g& r oH S^eH BL Sl^tMSal iSJXho I 

SB, «|EH pBluescript II SK(Stratagene, La Jolla, CA, U.S.A.)*Sall SJXhol°S gy-sj- s 0 .8% O^S* 3 
oW S7|^#^ QIAEX II a 7|i=(Qagen, Hilden, Germany) * 0|gt r cH «|E|S S|^t r 5W. 0|HH S| 

4S «|EM DNAfe SSH AhSU DNAgfSl 5HH S£77 r X| fe*JE|HCh 

5 BL DNA Si 7|<H|/H £H|-S BBS «!&) DNA 1 pi* ArgfrCH ^A|0^| 2£r ^0| ^A|^0^ 

#5 r ^D|= pBlue- BL* £&C r . 

SEr^nlS pBlue- BLSSal ISJXho I2S SEW BL ?W|es £E|sHy 0|f &7H| 2<HM Xl|3E£ P BX1°J 
Sal I fl*|0j| WU^Oi *E r ^D|i= pBX2* xUSSrSW. £Ef!-, «!EH P BX1 °| Sal I flxlofl tfSJEfe BL ?W|MS| 4=« 
27H, 37HS. ^£ r A|?H #E r A0|£ pBX3 Si pBX4* *|3ESr2*Cr<5E. 2 . 

#E r ^rJ|= pBX2, pBX3 SJ pBX4£¥E| S!^0|£^ PB1 U^O|£7 r 2?H, 3?H, 4?H**I ^ 3JO|Qi 

OlSe PB1 2 , PB1 3 SJ PB1 4 STOICS. ZfZt SSSrSach 

Bill 4: &£J*l|2j S|-oj 

*Er^n| = pBlue- BL5 CHS^ (E. coliM15[pREP4] ; QiagenAp, Hilden, Germany) * I^S^SrAlfJ 0 r 7 r 

% 0f7[SZ| S7rSrO^ 7 Ji r A|?J LB tJ|X|)0fl SSSri 37°CCH|AH 16 A|tt gfl- HH#Sr<N *SL|» 
BE- 0h7|-blHx|CH|AH Eg SS.U|« 10 M«°| LB UH^N 37°C 39 UH8f7N^ 16A|^ HHtfff DNA 

S*l| A|Aa(Wizard 7? PLUSSV DNA miniprep DNA purification system; Promega, Madison, Wl, U.S.A.)* 0| 
B^Oi #5h&n|E. DNA* *B|«rflC|-. £E|S #E|-in|J=* Aflgr^Sal I SJXho IS 0|g8 r 0^ 37°CC>W U^SSt 
20% PAGE* S5r<M ^^§r^E r (£ 4). £ 4<M|AH, MSi£ 20 bp EH CH( ladder) DNA 3.7 \ &K\0\3L, All 
1<aS 30l|AH ?iS SaUtffSE]|SE|E Aj-goU, *H2<HS EH 3 Ol| AH 20% PAGES SBlfl- BL 5-FAIIS D 

NAOU, Al|3^e flffAiS *|B|E XtliK' *Er^D[£ pBlue- BLO|C r . £ 4S¥&1 SBr^Dl^ pBlue- BLO| BL ?r 

Ails dnas IT ^ ?JEK 

&B, ^ H JlE-iLHo| Ahoj^jo] ^ E |^ □] hj-^s. skd|^ 7 | o| § |. 0 ^ g e ^o|c p BX1 SJ pBX3S. (E. COliM15[ 

pREP4])» A 7 A SS£!erA|£] ^ #7|2|- SJ-0| #E r ^D|S. DNA« ^E\t[°}Z\. ^£|S #E^D|£» TcH&iiSal I SJ 
Hind HIS * 20% PAGES &^*r?2E r (S 5). £ 50l|Ai, ^iSe 20 bp EHcH DNA 37\ 3LX\0\JL. 

n\1<£ SJ ^|3<Sg pBX1L||o] LB ? r A)|Eef «feJ£jcH BL?rAl|M7r ^^£1X1 aS SEr^nl^OU, Xi|2^€ pBX3LHo| 3 
? r 2| tf^J^lS 1 LB ?KM!i= + 2 BL ?f*|E°! #Hr!§- U tJS ^'^Jtt' Al!4^g 1 LB ?K A ^!M + 2 BL ?rAl|!L 

7\ 04 gf§o^ S-^-OlCr. [CrErAH, ^EJSfeai SJcH/H £ 5fi| M2rS¥EH pBX ajEjOfl B 5- r A| 

S(BL LB 7WIM) S 7H7[- 0^ A^igoH-y^ shoj t > ^ o^. 

afJ-, flA r £ S&iA DNA OWiSI 7|e( Wizard 77 PLUS DNA miniprep kit)* 0|gf r oi SEr^Ol^ DNAO^I 

B 7rAllMoi AH US A|^|l_r^|(Sequenase(ver 2.1)) DNA AH-a^^l 7|J=( Amersham, Cleveland, UK)* 0| 

< -aA|oii4> 

tm&m 0|gff PB14 4 gE^O|co[ ^ nj Ssl | 
1: PB14 4 B|E|-o|=o| ^fj sreJ 
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XH3Etr PB1 4 ^EFO|co| atja aoj S |. 7 [ o|§|.o^ p BX4 H JiE|S M 1 5[ pREP4] £|- CH5S5°SAH £ 

SS&EM ^ OlS-3 M15[pREP4] Si pQE30 ^EiS ^SS&B M15[ pREP4] 5 ^ h M^g! (100 [ig 

W)jtir ?mn[0\& (25 ng/M2)0| LB o|-7Kagar) S5||0|JEOfl JEimoi 9^.US °iS c r § ^JLlUQ (100 ng/ 

M£)2f ?m-DfO|t! (25 ng/M£)0| ff^£! LB bHS^ofl SSSF<H H-A| HH#fr2iW. HH&^S 600 nm<H|AH SSS^ 0.5 
- 0.7 §£.?}■ ElSE.^- 37°C<H|AH 1A|# EUTHH^S- IPTG(isopropyl- thio- 0 - galactopyranoside) # 
ss 1 mM fe£7F £|£Hf 7 r t r o=| xHZBtr 0s!|a°l B^S m^lM^W, 5A|tf §0 HHsmm. uHS , «l 

1 M£# 14,000 rpmOM 2Stf *!£M5|S|-a| U5]# * 2X SDS A|£ Sgaj [ 100 mM Tris- CI pH 6. 

8, 20% SBW|# (w/v), 4% SDS (w/v), 2% 2- cHim(H|0#, 0.001% M^fiHlfeif] 50 \i£0\\ ^Oi SDS- PAG 
EA| A|S^ AFSSf^cF. S7| g§ 5|S(H| SHIS" 95"C<HW 5M0" 7r93ff * £2o| 10 ^» SgfU, 20 mA5 

5A|# =0 *j7l?JSS ^«SrSM( Mighty SmaMII , Hoefer, USA). A^Stf ^EHS flpl- ME| SSJ o^fflo(-o[-o|c 
feSES A y A 5%, 15%0|&:n, If S-^aSfe 0|B| IS SeeBlue (250 kDa~ 4 kDa; NOVEX, San Diego, 

CA, U.S.A.) £f S-Qfl if Mark12 (200 kDa- 2.5 kDa)S ^S«F2Jt^. 27| SSO| gy- * ?DfM| MUEim ft 
^(Coomassie brilliant blue R- 250)1- A r gt^ iA|?i §0 S^fUl, [}A| i^S<5!j(5% MeOH, 7% oWlMtf)o 
s l0A|?i sen i-^SrS^K 

SEEK a-tif! SlErO|^.7r PB1 4 SErO|S.oi7;| ^£j§|-7| &7| SMAH SE|3 BH = S U|e S ^s £ >. b| 0 ^ g^j 

* f}-. pel ffl^(OR Bio- Synthesis, lnc.(Lewisville,TX, USA)CH| °|£|S r o4 tf^S PB1 9e|-0|^# ffl 1 ^ 
A|7=| -a^S)^ e>SA|?i fll^EJ 4lA|^flcK£ 6). Sc. 60flAi, M<US n|E| IS SeeBlue ix|0|ji, 

Xl|1<HS SaSSS-l^l aS M15[pREP4] °l UH^OLTl, X-U213S pQE30 «|EJ3. SSSSS M15[pR 

EP4] 2-I HHSf^lOlDi, Xl[3<HS pBX4 B|E|S SIMS M15[pREP4] °[ UH^^OldK 

JE 60||AH MS d r 2r S"0|, PB1 4 «e|-0|E.S PB1 OFS^ ttS4 ^0|^o^ go^sj b hgS L^HSM. 

m\ 2: tu-fds aei-oi= si sshse srei 

pBX4 «|E|S aSSff A|fl CUSS M15[pREP4] « 14- tfO| HH^ff CFS, IPTGS ffEff X| 3A|2J" * HH8T«I 
10 flff * ^^J^Bl^oi AiliS 4^f r ?^K Al|i S^ofl 5joj§ E^HS flff Afla gS« &S^(300 m 
M NaCI, 50 mM NaH 2 P0 4 , 10 mM 0|D|C|-5, pH 8.0) 5 M«S ^S ^^A|CJ ^ Ai|i» n|-4flS|-7| oh0=f 30^ 
tt| 10 A^0|S, Mom ArO|cH| 1^ 302^ SXl^elAH 4S^^B|# ^SSFSUCK 4°C, 10,000 xg^AH 30fiZh S-fel^Bl 
& ¥ eaitroi 7rS^ & H -!|ao| So-jo'S 2?lfAS Mgf^o^ ^of^'S l^S SS^S &^So| ft 

o-)?^S ArSff^Ch zRto| A|S0fl 2X SDS A|S. ^o-| 95°C0i|AH 5fiZh S2J * E^l 1<H|AH2j- 

a-S SDS- PAGES ^^shacF. a 34 PB1 4 ia^l-olEiS 5¥tt B0i[ £^£lo^°!oi 7F#-S 

S^ieJ 5^«S A2[ MB|SX-I|7h 7fe^Cfe 5J« «r£J*S3C*. 

EMI 3: PB14 4 mo|co| SX-f| 

< BM!3~ 1> t!S|-a 3S D t£ZlEHj!l! 

1<H|AH 1tH0\ SfoJS SJE^0|£.s w^|gi. 7 | oj^ 0 =| his tag 0^SS Ni- NTA MSf^^cK 0| =^t:» o| 

set- 3.m^m\T= s^eio^'s n\ + 4 eaiaofl a-^£is his &7isi asi-^s ois^o^ 
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SjX-l 1 e Sl LB UHx|0-j[ P BX4S SSSffl-S M15[pREP4]£| If AH BHgTffi- HHS^S 50:1S 600 nm 

°M SiT£7f 0.60| 3 flH77hX| 37 D C0^A4 HflgWBch IPTGS S|5 1 mM 7 r SU 5A|?J HH&£r * 6,00 

0 xgOM 30ftZr f^£E|tfo=l H\S. £<H - 70°C0l|AH |f AH M#3t22ch SiSoflAl ^oj H^cHI •] g g- g 

§H &g9H(300 mM NaCI, 50 mM NaH 2 P0 4 , 10 mM 0|D|cfS, pH 8.0) 5 M£S y<H S" ^°|CK 0-7fl 20-)|A4Sh 
H o hu j°S. £gHr*jB|S r o=| A||i» hFAHSFjI. tfS, 10,000 xgOM 30£7i *!£lftE|SrO:| H3!(&7«2°| £ B)£ 
^?^K 0^7[CHj Allifi gSHA|?U Alii LH^O^I &fe BgA|=7|7| flfi- &g<2!|(8 M ^BflOh. 0.1 M NaH Z P 

0 4 , 0.01 M tris- HCI, pH 8.0) S feW °>H # 9 oh goj^Tfl ^o-| fla'ft HSW. O|0fl H^S H0|7| 

?l^oi £*n^E|S em 4JA|§ r o=] ¥#go| mo|x| P>tH| attach o|il?)| <>!o-f£! ^SSoll gxH^o^ 8 M ^El|o r £r§ 
°-^l£ 2t£ Al|i ra|^7|S xflTlsM fl3H>=| 8,000 rpmOflAH 30ftZh £j£Jft£lS ^A|f|-^cK oi7W °io^ tfS 
«|0fl A1|S gSIK 4 M£@ Ni- NT A 4^1 1 MM MJL, 4°C, 200 rpm°S 2A|7jgo[- S | S xjg-?^. E&SrSAH SlfAl 

SStt Assize: UjS 2 cm x fcO| 2.7 cm)S Sd|S r o=| 0|e(s| go^. gf^ Z££J^iWI Stf A|=ZJ SSmS ^2 
4*|7r 7^St°S, ?SS g(H ^SSS U-ttcK £rgsH(8 M WflOr, 0.1 M NaH 2 P0 4l 0.01 M tris- HCI, pH 8.0) 
20 Ui gJ Ni- NT A H|s 0 |^o^ ^5\0\^ Er^3Sft ^|7-|t|-7| fl£r #g<2!j(8 M WM, 0.1 M NaH 2 P 

0 4 , 0.01 M tris- HCI, pH 6.3) 20 M£S £x r ^2.5. S^S M\*i& 4s his tag a If B^SS Sft3 r 7| flfi- £rS5!f 
(8 M *a|0|-, 0.1 M NaH 2 P0 4 , 0.01 M tris- HCI, pH 5.9)15 M'M 2S\, O.E\JL § C-\ pH 2E7JS 4CH Ni- 
NTA 4*|oi|AH Er^SSOl ggfj 4= 3 r 7| &B°-*\(8 M ^EM, 0.1 M NaH 2 P0 4 , 0.01 M tris- 

HCI, pH 4.5)15 M 1 ^ 42| *Ei£U| 0-^SS Sgtr22°[H, SSS Sf2J§r7| ^|f r 0=| 15 % 0 r 3L^0|-n|-0|E. H A r 
§§rOi SDS- PAGES 4SSfS^K£ 7). £ 70flAH, M<H£ Q|E| Seeblue H7| £X|0|H, AllH£ PB 

| 4 ^EfO|£ 0 |cK 

0|^7J| Sfllfr B|E|-0|E.7f ^eH°| conformation)* PBS (NaCI 8 g/L, KCI 0.2 g/L, Na 2 HP0 4 1.44 g 

/L, KH 2 PO 4 0.24 g/L)» A r §S f o^ ^^Sr^cF. A^ff ¥^ #M°| tfxHf Xfltr 3.7|(cut- off size) 3,50 

00|CH, #Mfe Na 2 HCQ3, EDTAw Slftfe £rS^°S. 10» SOU §^4=S A)|^j& $■§ EDTAS rz r A| 10ft 
ItgSrAlHch ffl^ 2 M ^a|0 r « ilTff PBS 3 f S 5A|Z.h#oh ^ PBS 5 f 2 S|. S"AH *4j*r58Cr. 

< BH 3- 2> HSOrSZLEHU 

&74| 3- 1 (MlAH °dO-|*| PB1 4 S|ErO|£°| 4i£S *0|7| ^§H aSDF£ZLSHlI» ^Als^CK 

&7i| 3- 10M Ni- NT A 4-^|cHiAH gS^o-l U-S PB1 4 HE r 0|j£ g°H(H| 10% Sfrtf^HfeS ig^l 7r© r o^ ^-OjcH pH 
# g>^SicK 10% Sfrtf S-HfeOl g^§| #.ofl 3A|7i 0 |^# ^x|SU H|y Aj|Eh^2S SS[StlS: Phen 

yl sepharose Fast Flow resin( PhamaciaA r , Sweden); size: 1 cm(id)x 3 cm(h)] o\\ S.St|-2^ch -Sit^S 
M ^BIIOI-, 0.1 M NaH 2 P0 4 , 0.01 M tris- HCI, pH 6.3)* 0.5 M«/ftS| SE^^AH STtrgJ-afe teS^UHS 

10 %Of!AH 0 %77h7C( °^o S ao^Dl ZfzfS| ft*!S§ SDS- PAGES S«fO^ ^?JSU, PB1 4 1|E|-0|C7|. ao ^ 

oj fe gsj^g so i pes &goHcH| ^^t r oi BSA|a°[H SAjcH! ^SIIole ^|74t(-^nK 

< EWI 3- 3> His tagSl Afl7-| 

i=m g^ig his tag g-HHsjo^ y^x-il aj o|d|cfs ^|7H#ji ?l!E||^?|b||o|s7r L r e^y 4= 

01^ t)-^ 2j-g°H(50 mM NaCI, 20 mM tris- HCI, 2 mM CaCI 2 pH 7.4)0^ 2 M ^EI|o|-S 7 r t r 0=| fi-g^S 

BSSicK g-Tfl 3- 2cHW ^^4^1 PB1 4 BE r o|^S ^Bl|oh7r #o-|°!^ ^7| &g<aj(H|Al ^Mt[oi 

0 r a| fe£S y-^0-| ^°itir. o\^7\\ PB1 4 HE|-0|£7 r S0-l?Jb S^Olf <£llE^7|bl|0|xS 3 

EWIK3. 7 r S r 0^ 23°C0^|AH UH^CN 1 A|ZJ- A|Sg SDS- PAGES H Ji=S SfeiSrO^ his tagO| xfl7HS 

PBi 4 gEroi= (pbi 4 - his a^oi=) si ^&%m 

< B7=l| 3- 4> 0|SiS.a-a5.DrSZlEHir| 

?l!Eils.7|mo|x ^B|ofl rxj-aj- ahahej ggsfh g-Htjg di fflj E |-o|cEg x||7-|t|-7| ZMM o|S a& 3,sn r s^EH3i|S 
^Alsl-S^K 
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EMI 3- 3°l PB1 4 - his HE|-0|c A|£» £}-g°«(2 M ^5||oK 0.1 M NaH z P0 4 , 0.01 M tris- HCI, pH 7.0) 0-||AH 

&S^S S^-tl ifi-tl-^o.^, DEAE A||ii|-3.25. ^X|(Phamacia, uppsala, Sweden) figofl A|£.g 3. 

Stf- ^ S-g^CSO mM ?lB^m 2 M ¥B||0|-,pH 7.0)2.3. Wlw %%%o\H &S^(50 mM eJ^USM 

2 M ^n\o\, 1 M NaCI)« 0|gSM ooflAi 1 M77|^?;| NaCI fe£?HHS 7 Jo^o-| mo|EL# g*Sr?M(4f^ 

:0.5IK/g). ZRo| ^ 7( jo| ^Q4o^ o-l ST*! * zfzj-g fe*S r (H SDS- PAGES. PB1 4 " his t^0| 

4: PB14 4 S!E|-O|^o| 

EMI 32 r IJ-£ €§H PB1 4 HE r 0|S.°| ot=o a[o\3_s, BCA A|of( micro BCA reagent; Pierce, Rocjfor 

d, USA)» OISS- b|^ffl°3 ^StTO. 

EMI 5: 7%£.tt PB14 4 l!Er0|£O| 

EMI 30pi §Al|£! PB1 4 S'ErO|£Ol £ E □! PB1 4 ljE|-0|£.S *^°-3. 0|§#0=l °dcH*! ^e!«r 
7| -^©H fll^S iSt 4=SSrS^°^, 0|riH ^ahs ECL(AmershamAhCleveland,UK)S A r g§|-2M. 

SDS- PAGE(4IA|0j| 2, EMI 1)7 r £rS£! * S!S L-|E3<iS3* n||0|iH( nitrocellulose paper) £r IfTll SrS^ 
0.3% tris, 1.5% glycine, 20% methanol) °5 USS^ 60 VCH|AH 3A|^ g°f- &[SA|^ ^^o| ajca L |e 
e||o|h^ 0|gA|a Cr§, 5 M£°| m^i gQH (TBS pH 7 5> 5% (w/v)i o.02% Tween 20) 

U|?i 30^?i *HE|*r<M SEfO|c BH= 0|fi|2j g^fJ^S^. TTBS(0.1% Tween 20 tris <N 

°^)§ 0|SS r 0i 15fc, 5fi, 5e& 3S| A)|*i& 1*1- PB1 E^OlES »- PB1 BjEf0|<= t|«(4| 

AW| 2, EMU #2E)S MsLS §^| 1:50003 s|*1tr §<2jS 7|-Sf<H 1 A|# 30^ gff ^SAl^cK EtK PB 
1 4 ^|E|-0|E.o| = *reJ«F7| fMWfe 1xf PB1 4 flEK>|=3. 8- PB1 4 B|ErO|c Sj§(4JA|<HI 3)* 

1:5000°£ s|^§r<M A r g# r 8Cr. TTBS3. 15«. 5ft, 5fttt 3S| AH^ff * 8TCt5|g =E4rf*EM- F(ab') 2 - ST 
- lgG(H+L)(Zymed, San Fransisco, CA)S Q-g^cHI 1:1000 °S S|^A|a 1A|7J 30£ §£h 

#S<HM A|S°CH, E r A| TTBSS 3S| * ^^^ISeJ BCIP/NBT (5- MsLH- 4- SSS- 3- M 

El|0|S/u|MS E||MErSE|S)( Sigma) S. i"^A|^cF. ^^^§2] TTBS A^sfo^ BCIP/NBT S 

nmt\oi ^ms-\°j£\. w±ti a^, ^ss! PBi 4 aeFoi=7h ir- pbi 4 ss«hi o[g H ^ o JSS ^oj 

©r?^K 

ECL°I g^Ofc u|em.^s Ss 2 0 | cHAIcHI PVDF 9j-(Gelman ScienceSl BioTrace 77 )« A|««Hact. SE&, 1*r t 
^Ift 1:10000 OS. SHf|-o^ AfgfFS^ocH, 2x|- °Tx||£Ai HRP- 3©^! S77| S- D r ^A lgG( Pierce, Rockford, IL, 
U.S.A.)* 1:100002.3. S|^§ r 0=| A|-gSfSc|-. tf^ ECL+ Plus S^U 9# A|°f( Amersham) oil 91^ 

S^H A 1 M^ch goH B s 25 ^» AFSS r 55cK gg§| l^S^g Ui\ ?W|M(H| ^CH 5S, 10£. 203., 

303<i Heofl itfA|?i "HE.* aSSf23c|-(£ 8). 5. 80iM, Mtf^ ECL iX|(Gibco BRL) 0|n, PBI 
4 «^0| = 0|CK £ 8°! i^fiS PB1 4 ^EL0|c 7 L %K PB1 4 ttS0J! olgu ^Ai fi ^ ojs # 4= oirt. 

5Eth iSl! G S^(protein G column, £J4=*j:Bio- Rad, USA) S 0|§S|-0^ M^°3^B\ PBI 4 1!E|-O|£0i| cm &T 

s^i^o^ tt=Hu# ^^i^ sia oise a4£r aaf* ^ ?j?^k 

< ^A|0j| 5> 

PB14 4 aEfO|S. D|-?-A #*||o| Xfli 
g ^AICHKHIAH A r S=! PBI 4 ^EF0|s.fe ^JA|ofl 2^ EMI 3- 3<HM his tagO| X\\7-\>S PBI 4 a^o| = (PB1 4 - his )0|CK 
EMI 1: PB14 4 S|ErO|£2r OVAS| SiT 
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-MA|o=Ii 22] EMI 3 cH| AH SxilS PB1 4 UE r o|£ ?Haio-|( carrier) B^3S £M8!"¥EJ( ovalbumin) S *U|7h ef 

1:10O| ^7^0=| lA|7i §2!" 4°CO||AH tf*WflCh. PB1 4 -@! E rO|£. Si £Mtt¥fi!S| S^l ¥e|2| 2 

%(v/v) S^EfStfdlSlE. ^S^S efsU 4°CO||AH ^ i^Sr^AH 1A|7J S°h HhSAlScI-. £rS ^|SH 3 

BI4JS SIS feEM 0.2 MO| g7W2!d-. 4°C<H|AH 7H|^ jaBhtfBj/H 1 A|?l §£r Bh«A|Zj CrS, MWCO 12000 

- 14000£J ^ af-( Spectrum 77 , Rancho Dominguez, CA, U.S.A.) S StM PBS g-S^&ilAj thcH ^E r s°}TiJ|5| 

EMI 2: Dr^ASj 

EMI 10M atfS £|ErO[ = * fe*trO^ 0^ ^SMI ArSSfffld-. OlnH A r g£ §S gf£ S&Sf7| 0|*j PB 
1 4 SErO|c #0| 5 ng 0| ^A r fj 4= SUlsrSJorj^ ggo| M£Al|£j- g^^l *S r 8rtH ^20fl 0.2 Um ^A r §r^ 

d-. 1*r ^Afe MSAflS.AH M£Xjj( Complete Freund's Adjuvant; CFA)S A|-gf r ^°&| 2^ 1} 7 A° 

S =^°]M S&S S3E*II( Incomplete Freund's Adjuvant; I FA) £ AfgSr°=l 2£| C\ ¥AUS ^A|S r ^cK qj^ 
0|-^A0j|7fc BSA» ^ArtrS^d. 



D|-A|5|o S ^AgE!-A| 5^ ^ 1 M9\ %°4m m\*\0$ 37°C0i|AH 30 M S£.r Sx|S r 0=| 8fi( clotting)* ^ 

A|*HHck 0|* 4°C 2,500 xg0j|Aj S4JSB|Srjl, s r AS|s E|5!S 0|§§|-0i SS(clot)& &E|SMHl}. 0|0-|AH, 

AhgoHoj ggg 4°Ct>||AH ^AH UH^fW Cr5 L r uHx| §lj §^A|?Ln 10,000 xg0i|AH 20g?i S^MB| 

tU feTS Ctfs HOr £*|*i-o=] ^jfjofl ArSff Sirei 4 = C cHj MtfSU M-Djxlfe - 20°C(>W ^§ M# 



EMI 3: ?iS EL ISA (Indirect Enzyme Linked Immunosorbent Assay)* o|S°|- fN PB14 4 Ab°j °*7 r 

EMI 2(HW ScHS A|£ft« o|*t r <^ #*fl °37 r i- AS3rSScK 96 fl! »B||0|es ( Fa lcon : pro- binding) (HI 
PB1 4 HE r 0|E. gQH(l0 ng/M£ in PBS)* 100 n«^l iS * , 4°C<H|AH 6A|?J 0|# S^lfr-H, TTBS(0.05% Tween 2 
0 9# Tris ffS^ISa^S 3tti AflSWHCh ^ US' MSS (1 % BSA in TTBS)S 200 |j£tt| 37°CCH| 
AH 1A|a fij-SA|?|iLTTBSS.3 l £! A||*i§r$M. ^E|ff^S« S^-S S^cHI 10 2 - 10 5 UHS S|^S r 0=| 100 
#^ 37°CO||Aj 1 A|?l SJ-SA|?|Jl TTBS 200 |i£S 3tti AHI^fr^d". HRP- att" ^4; S.77| IgG Pierce, Rockf 
ord, IL)S S-^Ojl 10 3 blHsL fil^SFO^ 100 H«^j 'ill, 37°C(H|AH U|?i B>gA|?j TTBS 200 piS 3S Ai|*i 

tl-Sid. SAaijtlTl ttj^AllZrAll 7|3 ?|M (Bio- Rad) °| g^'A2f geij BS 9:1S <^!4o^ 100 >4B ¥ fe h ^0j|AH 
30ett A|fl ^ ELISA S|r:H (EL312e, Bio- Tek lns.)S 405 nmOW ^S«rSM(£ 9). £ 9 

S¥EM PB1 4 S,'^0|£Oj| cHff S, h ttSO| 1000ldH( ~tljS| X^°| 3.0) S] s|^£77^j ?j|AEi £! ELISA ^^0^| S{ 

§S 4 SMS afeisFSJcf. 

< ^A|ftJ! R> 

0r¥^ £H# 0|g£l- PB14 4 ^£]£| § H| Eh 
EMI 1: Dr^ojlAjoi y|nj- o £ 

& ^S0j|AHfe 5^1^ iCRTHI 0r¥^((^) Pi^Sl^S^Ei Mi, CH»U^)» 0|gt r SiTL Dj^Afe 17- 25°C^ 
^A|£j^ AS-^-yoHjA-j ftSArStt^JtfSfAl-S. (Seoul, Korea) Afl#, ^M: 4=M 11.8% 0|#. 0^3 20.0% 0|^, 
2EX|y 3.0% 0|#, i-y^ 10.0% 0|fh iS|M 10.0% 0|§K ^ 0.6% 0|#, °J 0.4% 0|^] M ARSjoJcK 
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□h-^^tH[AH UlEhS ^Et r 7| £j©rO:| g£.E|2.^^3.^( go ldthiog!ucose: GTG)» ¥-o^o^ A|#§ r ¥ 
(venterornedial hypothalamic nuclei; VMH) Sj S^S ft£.5r<H 0\S.M et^S J=.77|A| ^tUl 7^*1°^. ^0|S 

&mzw umo\ suae*, -ytjow Ai-sth gtc^ dh^ s&ss tumou § at ^-^oi ^xhs^ A-m 

¥E|(dissociation)£|D=| S£gO| &c|-. nJ-EMH, Sffe SfSl GTG8 ^A|-f r 7| ?|§HAH MBH^ §(Brecher G. and W 
axler, S. H.,Proc. Soc. Exp. Biol. Med.,70: 498- 501(1949))°| SiJtM 100 mg°| GTG(SigmaAf)# 1 

M«°l S-7|fi(SlgmaAF)(H| tfBf«|-(H AKSfrSW. 

£J£5(20 DhB|)4 cH3S5(4D r B|) os L^ZL, afi?<H|fe GTGw AA 25 mg^j ?A r §F°;<°D} #E||£. 

as 4Iam #ah d^a.oi *iigs ^sajfed nm £*w a.n as tsssra arsu astn#o S xh§ 

SrSM. GTG ¥A r * Sj¥ u r ^A7 r ef %!¥SJ oMofl 4^&chji fiHEM °!7| nH@<HI, aS<H| A r g£! o r ¥^°l n \ 

g£ ^3«r*l an GTG ^Ah^¥EM ^0\\ ^StfS^cK 0|ECH D r ^°| SUSS Bf 26.5 29.5 

g HflSto. 

aS?£ GTG» 1^9J *0]| 7 □(•B|0||AH U|EhO| U-EH^I 130 r B| DMP^fc H|°rO| #£JE|X| p>Of- 

&7|£|- §°J& GTG ^Al-B XUaA|S r O=| UlShO| 0|## A|| ZZ.1-P.S L|-¥SicK 0|§ ft ZL 

m (atS 1; 7 o r B|)°| ni^oMfc ¥ EhH GTG ^AF 1^<U ^ ^A|cH| 3°l 20\\MS$ lto\ PB1 4 9^o|c^ 
olS^oi h -hai^a|-# ^Aisi^cK EEZK ¥ eiHH nf 2; 7 u r B|) SJ O^CHMfe PB1 4 9E^0|c MH^I^AF 0| 

m\ Stm & u 4m^ 2M^¥21S ¥A^o=| £fi| 4jtl (rnock experiment) S ^A|f r ^H, Dr*!^^. M\ H 

H(| ZlM(aS? 3; 6D r E|)£| S^Ofe H|oh 0 | #££|£^ U -^AF# t^l 8T2W. 

rj|-¥^(S#5)ofe pbs 0.2 ml* u|jz. tfttct. 

SEft, #B!|AEl|» mm #£$0i Df°A ttSU)£| *Bl|AE||» 4=*l# fe0|7| GTG» ^Arff V$\^E\ 0 r ¥A A r 

t-EAr^S gmttoi 50°CCH|Aj a2A|?l ^ xe^Snj, 9E|AE|ft(H| o|fi a^* *£*f^L|- U|Eh* # 

H E. 10<H[AH Mfe Ur£r fl-Ol, BjiJS ^A r & 1 (-*-*- )S| Dr^^SS GTG ^ 12^ ¥• *|«S 2 

7.7 ± 0.4 gOW 52.2 ± 1.7 g°S. S7^0i §7h S£CH| SJoH S^- Clj5.?(- o - o - ) o| ^§§71.2). H|TQ.§h0^ £ x[ 
0[7 r gjSjcF. nEHLr U|EhS ft£Eff 4 2M^¥&J« ^A r & 2(- • - • - )2r Hleift ^ ^^AH S 

S=i §FA| 8t£ 3(- ■ - ■ - )°| 3¥&ife X|^«o S s||§ 0 | §7 r £M 28.3 ± 0.5 gO^AH 68.9 ± 2.8 g°S fdX-| 

ft *BS S?r» ao|n gicK o}BhAH pbi 4 ^e(-o|cs a-HAi ^/|So S u|Eho| °-W|£fe 5* 4= BiSiCr. 

S. 10OliAi, G1 a G2^ GTG ?A r « L r E[-mjL, V1. V2 S V3fe PB1 4 ofl ^ti ^A^S UpE^cK 

£ 11S HIE!" fi-5L + ^A r £| nr^^Sj OlgSl-OJ M£J 2U°5 GTG# ^ArS ^f 1 , ^-tlS 

^Artr 1 °! 20 0Hf^(£ 11a:S^ *flS)SF SjtJS a^tr^l BiS afi? 3fil 20^^Sl o^i(E. 11 

b:Hieh nm)m uutw aa^i uiet°^i lfekhs^k 
e^i 3: aai^E]|s feE 



SSisH GTG ^A|-^ 12^«H(H| 0 r ¥^£|- GTG ^A|-S DF^>i( as? 1 SI 2) » cH^og. flg aHU^EflS 4=*! 

S HlHSrSicK flg « Sa|AE«, EB|gB!A-||B|^, HDL- g5l|AE||# LDL- S5l|AE« fe£Efe 4^ Cholestezy 
me- V, Triglyzyme- V, HDL- CS55( 6!9St-«f, Mm, CBfi-fi]^) SJ LDL- EX ?]M(Denka £ffi(«t). W^)* 
O|§^ r o1 jt^tfsios. ^SSFS^EK OJCEH aS^ S*r« ffo|7| ^oi, oH a«0r^ S§A|S Calibrater- D(Denka 

±mm, £2. ^^)» oi^^o^ zt o.D.sicHi ens- air^a heh=» ^^§r?2°^, ^s§m^ ©Fb ais°i o.d. 
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* m±m 


TG 


HDL- C 


LDL- C 




79 ± 3.7 


180+ 26 


59+ 3.4 


6± 1.2 




118 + 3.6 


217± 47 


92+ 4.7 


20+ 1.7 


^t&2,3 


131 ± 8.8 


218± 70 


119+ 7.5 


30± 4.5 


TG; MB|iEW|E|£, HDL- C: HDL- 13^11, LDL- C: LDL- Sai^Ejl 



I1S!E 125.¥EM « 4 s u^F Sfo|, GTG ^A|-S gg- H|Eha| Sj*. § SSiSElffi, ebSE| 

AH5| = , HDL- C, LDL- C ^£7[ aftf«| tf6E|<H °}°L\, C|jS^ OflAH SBll^EllS ^0\\M E *F 

oisMoixi atacKE 12). 



o^xig-^S h|- ioo°l o|Ji|s=tH| cHS as mols, n°| sfe as*0S s-frsfe £ U-Sfil uiEh 

e ^go| bIJ^jo Afg«|-B X|^*l LDL £&7| Sfi-S &f7| ^|SH AFgJEie SBll^E|l# ife #BHSN|» 

#S j£S# A«fe ^A|5Ho|i nu\%o\ sasfe &^cH| h|sH &M^o\jl ElsMI u|ei§ oflgffi- 4 2J^. 

(57) «?S| ^! 
1. 

AH<a B£ 1S £A|£fe OteEX|B«IS B- 100(Apolipoprotein B- 100) Sj ofli|£=oj a£ ^o| = 1' 0|ftS| ^ 

m. 

2. 

*l| itfofl SJo-iaH, #7| as flE*o|=o| <a±ngo|, #7| a^a^o|=7h 1 Lijx| 157(1 £±HS£J 5* ^§°s 

s?ir 3. 

n\ 1»(HI SicHH azE jg^o|c si ^±H*oj, #7| as «e]-o|j=7F 4 n e^sW odiHgel 5* ^§aM 
sfe as gEfo| = . 

4. 

*o i»<Hi aiow, # 7 | as moi=°i o^ijttf ah°joi a^, ^\ s^ »«t-si eras urn ^ssa si- 
as ^ei-oic. 

sffir 5. 

Aifl Hi iA|£fe 0|-i7:|ga{S B- 100°| 0flE|£=o| a£ gE|-0|c. 
3^8 6. 

All 5#0| BlOiM, #7| aS SjEl-Olc oj ojiHMOl, #7| 25 B^O| = 7h 1 MM 157H ojZjg ojilMeJ ^§2S 

tfe as He|o|s. 

7. 
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n 51!" Oil ?JcHA-i #7| Hi ^0|<= °| ojiH^Ol, #7| £5 mo|J=7 r 4 7H £*«HA| °PJS 5J# ^S°£ 

Srfe Hi H^O|S. 

8. 

fli 5§0fl °!cHAi, #7| Hi SjEfO|c o| o^lJnd- AH^Ol ^ Hfe ^§°£ t(- 

fcfi=E3|E r 0[J=. 

St 1 * 9. 

AH<a Hji 3£S iA|£fe 0FiX|ga-l|a B- 100°| (H|E|S = S| Hi flE|-0|E.. 

10. 

n 9%m ?mah, #71 Hi mois. °i g±fl§oi, #7i Hi mo|c=7h 1 uxi 157D <sas e*4H#ej 5* 

*fe Hi ge^o|c. 

11. 

*il 9#(>f| gJoHAH, #7| Hi i|e|-o|j=l°| ojid^oi, # 7 | a ^ i3E r o|<=7|- 4?H e^sM °jg@ ^^seJ 3J« fS°S 

tfe Hi UE|-0|c. 

S^S - 12. 

*l| 9tf0]| JJO^Ai #7| Hi BEfrO|c °| o^O|H# A^O| ^7 r £fe £F*>-£< *|S©s 2£J« ^S°£ ^ 

Hi ^JE|-0|C_ 

13. 

OriXlEr^S B- 100°1 0l|IL|£io| A-|<a&!^ 1S 5.A|£|^ Hi HE|-0| = 2r £fe A^ftjJ. 2.S. 

£A|Efe Hi HEfO|£2} ZL°| ojiHg Hfe MHViSL 3°.M iEA|E|fe Hi «|^0|£2|- H°| SEfe: Hj^ 

St 1 * 14. 

*ll 13§&l| "io-lAi #7| a -ijiJ i^S0| ar|LH intradermal injection) 3§ ^S°S Sfc HlttS xl^g 

«I£J i^g. 

15. 

fll i3»oj| °khaH, #7| ^ i^#o| Sxi &xi tftf. AHAHIol, yq^xi fH^-xi ftxK, QHXi Ala, oiioH^. 

S^S" 16. 

1) AHQfflS. 1 LHX| 3©^. £A|£fe ol-sxl&^il B- 100°] Hi g^o| = , ZLS°| ojiHg ife SfiilB ^SSrtfe 
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2) EMI 1)S| w|Ej» A^?M §3 3fiA[?J * HH?Ttfe EMI; S! 

3) EMI 2)oW HHgrS ^^¥eH #7| ££ HE^|£ > zlS-oj oji(| S £ «= t^x-IIS ¥E|§H= EMI; 

17. 

AHUfclJl IS iA|£|fe Ol-iXlB^a B- 10021 £5 ^0\£.7[ 47|f S^£S £3=) SE|g|E|-0| = 5 SMLShS^ D 
NA. 

St 1 * 18. 

AH^ai 1S iA|£jfe o^x|gw|S B- 100°| fiS B^O|j=7h 47|) oj^o^ oj^Ej Ss|l|EfO|E# S^Sfe D 

NAS tfftsfe ^fi «|EH. 

£EB 1a 

■r 

p o p p K I 
5' | gatccgatgatgatgacaagatcg | 3' 
3' | gctactactactgttctagcagct | 5 ' 



£S 1b 



RNVPPIFNDVYWIAF stop 



5' |TCGACCGTMTGnCCTCCTATCTTCAATGATGTTTATTGGATTGCATTCTA| 3' 52bp 

3' j GGCATTACAAGGAGGATAGMGnACTACAMTMCCTMCGTMGATTCGA] 5 ' 52bp 



£0 1c 



RNVPPIFNDVYWIAF 



5 ' [iraCCGTMTGTTCCTCCTATOTCAATGATGmATTGGATTGCAnCc| 3 1 51bp 

3' I GGCATTACAAGGAGGATAGAAGrrACTACAMTMCCTMCGTMGGAGCT] 5 ' 51 bp 



£S id 



ffWHHH GS DDDDKI 



V0 



LO 



LD 



L0 



stop 



His x6 



BL 



BL 



BL 



LB 
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<110> KIM, Hyo Joon 

<120> Mimetic peptides for epitope of apolipoprotein B-100, concatemer 
and derivatives thereof, and the vaccine composition comprising 
the same 

<130> SJPA0103 

<150> KR10-2000-0052055 

<151> 2000-09-04 

<160> 16 

<170> Kopatentln 1.71 
<210> 1 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mimetic peptide for apolipoprotein B-100 
<400> 1 

Arg Asn Val Pro Pro lie Phe Asn Asp Val Tyr Trp lie Ala Phe 
15 10 15 

<210> 2 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mimetic peptide for apolipoprotein B-100 
<400> 2 

Arg Phe Arg Gly Leu lie Ser Leu Ser Gin Val Tyr Leu Asp Pro 
15 10 15 

<210> 3 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mimetic peptide for apolipoprotein B-100 
<400> 3 

Ser Val Cys Gly Cys Pro Val Gly His His Asp Val Val Gly Leu 
15 10 15 

<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of BL or LB cassette 
<400> 4 

tcgaccgtaa tgttcctcct ate 23 
<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of BL or LB cassette 
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<400> 5 

atcattgaag ataggaggaa cattacgg 

<210> 6 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonuclotide for the construction of LB cassette 

<400> 6 

ttcaatgatg tttattggat tgcattcta 

<210> 7 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of LB cassette 

<400> 7 

agcttagaat gcaatccaat aaac 

<210> 8 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of BL cassette 

<400> 8 

ttcaatgatg tttattggat tgcattcc 

<210> 9 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of BL cassette 

<400> 9 

tcgaggaatg caatccaata aac 

<210> 10 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> upper strand of the leader cassette 

<400> 10 

gatccgatga tgatgacaag atcg 

<210> 11 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> lower strand of the leader cassette 

<400> 11 

tcgacgatct tgtcatcatc atcg 
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<210> 12 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> enterokinase cleavage site 

<400> 12 

Asp Asp Asp Asp Lys He 

1 5 

<210> 13 

<211> 52 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> upper strand of the LB cassette 

<400> 13 

tcgaccgtaa tgttcctcct atcttcaatg atgtttattg gattgcattc ta 

<210> 14 

<211> 52 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> lower strand of the LB cassette 

<400> 14 

agcttagaat gcaatccaat aaacatcatt gaagatagga ggaacattac gg 

<210> 15 

<211> 51 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> upper strand of the BL cassette 

<400> 15 

tcgaccgtaa tgttcctcct atcttcaatg atgtttattg gattgcattc c 

<210> 16 

<211> 51 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> lower strand of the BL cassette 

<400> 16 

tcgaggaatg caatccaata aacatcattg aagataggag gaacattacg g 



